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Abstract 



The invention provides an SRAM memory cell structure permitting increase of integration density while 
maintaining operation stability. A memory cell in the SRAM includes a pair of access transistors (Q3, Q4), a 
pair of driver transistors (Q1 , Q2), and a pair of load transistors Q5, Q6. The gate insulating film of access 
transistor (Q3, Q4) is formed of a single layer of silicon oxide film (27c), while the gate insulating film of 
driver transistor (Q1 , Q2) is formed of a stacked layer formed of a silicon oxide film (27a) and a silicon nitride 
film (27b). The pair of load transistors (Q5, Q6) are formed of two layers of polycrystalline silicon layers (41, 
42) stacked upon each other with an insulating film therebetween. A source region (41b, 42b) and a drain 
region (41a, 42a) are formed in each of polycrystalline silicon layers (41, 42) with each channel region (41c, 
42c) therebetween. One drain region (41a) forms a gate opposite to the other channel region (42c), while 



the other drain region (42a) forms a gate opposite to the one channel region (41c). 
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[0017] 147 (a) , (b) tt s 04 2(C^-T^ 

^t-^UK{c^-fSU-C^Ufe07:$.^. i47S#®l 
T, ft^h^>^^^Q 5 , Q» ttCix^tcatixS^iSt 

U nb7>^^©y-MIE (ffl#^©I2fS 

y-K©m,E) fcftft*^ @#©I3iSaV-K©mffig 

[0018] 048 tt, ±s2©SRAM©^aj^S:^ 
^«0T-$>-5. 04 8£#SgLT, «f4tilBJSy-K 
1 1 5©mEx JKttttB«>'-Kl 1 4©mE4&^^ 
LTV^S. ffliga, ttiSfE>-Kl 1 5©mE*^<b^ 
■&fc*-&©S3«y- F 1 1 4©«£E*fls4Wt*«LTl.* 
s&i&lftri ttl3itv-Ki l 4©m£ES^b$-B- 
fci:§©i3tt>-K 1 1 5©«E^fb^^f^:^^L■rv^ 
So iia, i:n iittS^P, % P 2 % Pj T-3Jio 
5. ,&Pj <i!3tE>— K 1 1 4# "H i gh" , 

P . »fP>0 y — K' 1 1 ff K w — JO *.sp*s i 
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&©t-£>5. zo^e u-fe;i/©g#;*:t<,M"it\ — »c 

[0 0 1 9] CKDy^'J-fe.fl/CgKr^THU EVER 
T SEEVINCK et al. , IEEE JO 
URN AL OF SOLID — STATE CIRC 
UITS, VOL. SC-22, No. 5, OCTOB 
ER 1 9 8 7 pp. 74 8~pp. 7 5 4-?>H. S 
hinohara et al. , VLSI' 82, p 
p. 106~pp. 1 0 7(C7F$ftT^5. 

[0020] 'j-tr^©gft;*:£ <-rs;£?£fctt><o 

***©S&i&t&?jit/?i£ K7-f;U7>^ 
^^Ofgibtg^/T^-lr^ h7>^^^©S2i&tg*) ft 
*§<-f 3. 04 9<± s S&ftji£;*7it/?ifcftl2 

§4 9$;#Il/T> y^U-b^CDSti, Rh, 
5)Rh, ^TCt <&5„ 

[0 0 2 1] ^2CD^iS{i, Tt-tX h-7>:^*©L 
#^{KaEV lh ftTI:r5;ri;T-2D.5. 7<7-t^ h7>y 
J**Q 3 . Q, ©LtVfamffV u K:li, 148©Vc 
c-0, (Vcctfii OSES) % Vcc — 0 2 (Vc 

li&'f Wt— *©iB?j©H i gh l/^K^mffiT-fci). 
125 Ofct^ T^-fe* h 5 ^LtOffi^flEVuS: 
124 8{C?s^^{Cit-<T'J^^< 
•5. |5 0|#S?lt, T^-tr^ hv^^^^Qj » Q 
4 CDb&VflSffVuS&^Vc c-0, , Vcc-0 
, fc/h£< Lfcig-^ /^'J-fe;i/©g# N Rh, a»6R 
h 3 £&*;bT<^-5o 

[0 0 2 2] fit** 'J-fe;u©gft;*:§<-r5tcfci:, 
04 3 (a) fe#JHLT* K7-f;U7>^?Q, , 
Q, ©y-htiW,, ft*#<-TS;b\ t,L<tt7'i'-tr^ 

fc. Chtt, h7>***©|gl!ii£;fc#y--h*l£<i£ 

^*©-F-MIW D <"T5Ci:tt, 

h7>^*ffl^-MW A £'h£<-r5 

LS^<i«EV u ©±#£3ljgc:-f. z<Dtz&). ±i£b 
feisty *y-fe*©g#/h$<fci>, ^JBlWtf^gc 

[0 0 2 3] C©«t3lC, S^fflSRAMC^tUt^ 



[0 0 2 5] 04 3Cf;-*-t&fc©SRAM©^ V±Jl> 

^hiy-H0Hh7>^i't$ 1 5. #£04 3 
(b) ft#figL-T^ ft^h^>^^^Q s » Q 6 ©y- 
M 4 K 14 2ttH-©»a»&«ia£*iS. -Tfti) 

*>, C©ft<Sf h5>^**Q s , Q s ©ff£jE£l$tC:fc^ 

hMMl 4 1 tl 4 2 4««rit*ftS- »tt©^W*JKa 
jfftij^Tttx ^^-^>^©S/J>j!iox^tt, ftttfcj 
Cfct&O. 3 5/zmT-fe-S. Z<Dtztb. ^JUKK&ffC 
«fct)^^-->^$^? ) y-bm® 1 4 1., 14 2©t 
gB©^ti£ (fci:;lfcfLj s L, ) &0. 3 5wm«Tic 

[0 0 2 6] hv>^^Q s N Q t ©V- 

Vt-'H' >W*t»*-**;MW«fc*e*Ji l 4 3; 14 
4 ^^-©^^^^jEK^nSo ^ni«)^, ^ffl«H4 

3, 14 4©SSffltft (tkxtfLs ) feO. 35/i 

[0 0 2 7] C ©<£?£, ^S^Bfitt^©iOXEg^tJ: 

«©*§'J vfb ft H 3 £ tt H*T * !K • C ©jft* 6 * f«* 
©SRAM©/^'J *;v*»^tt,*aiSMbK:«$«:v>. 

[0 0 2 8] ±^«K*JKft«t:;i3ltSiin 
XTj-ffiCSiJ^^V^fti^fh^V^^^Qs , Q 5 (Dm 
&L&¥}ffl¥-3-3 4 5 6 9^&$R£^;*ixTV>5. 

[0029] 125 m< 3-3 4 5 6 9 ^fS^gtC 

^ ^ n 5 Aft h 7 > * vmis&wmvi fn-r^mm 

tt. «IIK (H7i%*r) ftrt-£LT«JS£nfc2Ji©^ 
g B B 8 i"j3>13 0 li:3 0 3t«tf)|l«SjT.t^5. 

3 0 lfctt. m;W3oic5 

h'l/-f >®«3 0 UtV-^^3 0 1 bfctf 
JBJ«S*rO**. *fc^gIi/'J3>13 0 3CJi, ^ 
J p*^3 0 3 c^fh , l/-f >S«3 0 3aiiV 
-^^3 0 3bfc#JBfiR$ftT<^5. $fc^ TS©^ 

^^ji/^3 0 1 c±jc&&m.m&-fr&L-c>f-h^m 

+*)\>fm3 0 3 cTKttl&iBSft^£L-cy-h1igi 

Ku-f >mm3 0 1 a^#s-r?>. 

[0 0 3 0] d©«fc-5Cx d©— ?*©ft^h^>^^^ 

7>^^^'ft«gS;LTV^S. -*Oh7>y^^ 
© KU-f VlS^^ffe^© h =7 > ^ ^ ©>>*- h 
fflLT^S. c©fe«>, ±§2©^»SfiStt^tcJ:S*ox 
^-i£©f&J£)#'J»S:<&5. *n<9>^, C©A^h^>^ 
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8\ 7+*frWAZ 0 1 c t 3 0 3 cVmJj&V&L^M- 
tt£;&UT^&„ d<0*!e«S''J3>ai«l3 0 3©A* 

Si/Un>^jm3 0 3^TJi©^ffi^U3>^lR3 0 

S^C?-**;HSi36 3 0 1 c©^i£L, % W 
CO 03 2] 05 2«\ ^^©Bfe^-smtCi^s 

9 i +*;i'«wn<!>^»* t *o fc <t 3 -r tt-rw&vmm-c 

65. i5 2S#.ilT, 0 5 1 £^-f-*f©ftSJ h 5 
>^*©fltfiKT-tt, ^**;i^^©^-t£* s ^gtc^o 

^fcffSciiitfT-tfc^. -eft®*, -£©lj{1M§fc:$3 
[0 0 3 3] Z<D£?IZ, t£3fc©SRAM©;<t V-ti^ 

■we**** ufc * * js^^hca b sew 

[0 0 3 4] *&BM&s ±iZ<D£.otef$m&ZMVi-rZ 
*«^©IrI±£03 d i:©T- #5S R AM©X ^ V -tr;i/ 

#ti§£«f&-r s c t * smt t-*. 

[0 0 3 5] 

CBMSHifeir* ISaRJS 1 K§a«4©*«# 

£tt£KtJU 7 V 977 a 9 7iaBfti«t 5 -*f©SB 

©fti^h — *f©7*-fc;* h7>^k 

#iif«fiaMISWLt^S. MIlcDSIMttrJIlh? 
5>***©#*ftje«LT^*. S2©t|HJaSh7 

bv>s?^*©#*««iaLUTvx*. sgi©m#wa»*h 

7 Sl©9'-M6tUU:£l©9 , -hftS 
fcSt^-v^. *Bl©y-h&&BMi, 4M§#S«© 
£*H±fclflM£ft, Jgl ©««*£* LTl**. SSI 

s. g 2 ©«**&« h7>y;t*& $2 ©?->«* 

Mi:SS2©<5r-hWSfcft*LT^*. *2©-y-h« 
IMRtiU *«WMMROi«Bi±fciBJ«*n, SBi©ts§m 
¥£9 6'Ji3ti£2©B**&#L?tiS. SB2©y- 

[0 0 3 6] iS^a 2 dSa©4M*ttiatt&IEti\ 7 U 

»?7D» stj£-r a -*f©ss i ^ms©^i&ffi 
h7>5>**#*tf-*j©»2 «ms© ft » h 5 > s; ^ 



7 >i>* h5>y^t?i:tt*SWMHR(0i 

nt^iii«tiF^2©^h7>^^i»c,ajEfi^n5 

t, SBl©*a§#;i ^2©*jj|frJii: % KSKOV- 
*:fc<fcVKW >Mtte, SS2©v-;*4SJ:tf KW > 
Kith* »l©y-H6IMBk^.JB2©y-HfiltlRfc 
S«*.TV>«. SB 1 ©*3*f*JIfcfc, *a»<*«IS©±^{C 

2©;*racJ^3!|2©«tlUW#i:fc*LTV>5. SB2 
©JMKMtk $ 1 ©**f*Ji©±CJBj5fc;ar*i, frog 
2 ©^IqjtxMTS^ 3 ©^InllcMVSSB 3 ©*««# 
kSB 1 ©3&U3 &SB 4 ©:£lqItC®-tf2>SB 4 ©^« 

SBl©^#95#£ff£fi££ft, A»r3|(S 4 

ssb i fD9-+**wM&m3£t* «t -5 icsi'Eh 

2©V-^43«tVl*l"f >!W«tt» JS 3 ©flfttW»tJK 

7>W?«IW5. SB 1 ©4f- HMMJtti, SB 
4©»ttas»kSBl©7 t ^*;i/««k©BBK:jgjsE$nt 
n*. JB2©y-MftltKtJ:, S§2©^ttSi57>i:IS2© 
^**;MW«i:©MfcJ&jaaFftT^*. SBl©¥i£ffcS 
t»2«D«#iktt, »l©1MKSfl-i:JB4©*ttffi 
0-fc©HU ^2©^«gl5^i:Jg4©^ttg|J73'i:ffl^T-a 

[0 0 3 7] Ll'aiii<Ctt34£*ttlBtt£ 

m— ©H-tOteo-c^So 

[0 0 3 8] «5RJ^ 4 tCiE«©*#(*g31ggfitiU 7 
<y 7y a y 7EBft«j6Sr*-»©JB 1 *mM©SBi&ffl 
H5>W**i V-*t©SB 2 ?9aScDi(Sf h 5 >3>* 
-M©Ti7-b^ h^^^^tStn^^r-f 

MKomiMWRh^V^^^i:, »2©m 

*^*»*L-Ci»^. SBl©S*Sb»h-5>^^^tt, 
*«#»fi©^*ffilc x 5v^tffiKftlWT-C«ja*nfc 

— 1 ©V— >l*JtlF K U-f >*«K«*fli** 
«^«©S81©^+*^««tt, IB 1 ®^$6^jIS7"D 

ia®3tpe.iB i©gg$egtc^*ifi^i?g 

1+ *.at/*SiS/n±*.nSi/.--Fri > i-TC*e-it.na-7--7-ii-;i=ftJr 4-1 
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fc-*f©|g2©V — ^ifffU-f >*SW££WbT^ 
S„ — »©JB2fflV— ^*J:vK.i"f >««fc:tt*li* 
#«&»*£©»§ 2 ©^ *;i/$Mgefci:Sf§ 2 (D^mamg. 7 

r -f Mt£.amt>t>m 1 ©gg$&« <fc S &»^!fi 2 ©g£ 

bT<^S. 

[0 0 3 9] tt$H 5 tC|B«©^^ISttSgtt, 7 'J 

* 77D y rmmzmm-rz-ttam i ag^s©f&i&ffl 

B£WbT^3. Sl©f*Mh7>^^(i, *m 

❖ JMITV^. B2CDm^Sh7>^^tt, * 

-S©^ 1 ©V-^i'iV H V -f tt V^. 

—ttcom 1 cov-^ijj;^ H U-f >^«c^*n5^a* 
#»£©fg 1 ©?-+*^SC«ctt, » 1 ©^*64&iftK7P 

77-f^SltUS. €©Sg l©?«»«g70 7 7 

aut^s. ^2omifa*h^>'>"x^tt, ^zg&» 

«©£«ffifc5i.>fc8gjg£PRTT«l££ftfc-2*©8i 2 
©v— xis.fctfKW *rbTv>£>„ — 2}©^ 2 

2 ©?- v *;i^t«ttSS 2 ©^^jsg r d 7 r -f ;«/ 
b-co-s. -e©^2cD^^iSjgrD7 7"f ;i/ttita 

jgjge-*£WbT^5. £«®*>f>3!l©giSS{£g.£ 
>) *>gil^fg3©gg;*(4©;£T-©Sg l©WftiI7D7 

©$S£&«T-©SfS 2 OT»«Mrn 77YiK:J;o 

[0040] mxm 6 c!3K©#a9#53it^B:> 7 u 

h 7 > *X * «t tf-*f ©Sg 2 g^S©*?* h7>y7 

si©i#Mh7>^^k, ss§2©m 

i*«fi©±a@t:jf$j5K$ti*: h-7^;th7>^^0# 



jBl«Dy-Hfi««fc; ^lC-y-hmgit^^T-^ 

5. * 1 <oy- MftlWUtt, *sw«wg©±«ai±c» 
fi££ft, Sgl©JP#£:!gl©i§«*i:£*bT^S. $» 

i ©y- MtMii. s8noy-nfi«BU:tK5«*nr 

<,n£. S2fflt^lh7>^^tt, *2<JE>y-Mfi 

vmm\£. *»MS©4s®±t:M$n 1 s§2© 

«&£:Sg2©^*£i:£«bT^3o 3g2©y-h«2g 

sg2©y-h&*iK±£ffMSttT^5 0 isi©;? 

■frlcttfSJg 1 ©SfS^©ifcfc^ Jg 2 ©/?<&£#?- SIS 
2©||§fiig©ltJ:>)4>*£o. 

[0 0 4 1] IS5RII7 CC|3«4©*#{*:i3iESg©^3t* 

actt, 7>; vr7Dv^@fS4«a-r6-»©»i#« 

S©B»ffl h5>^**J:V-»©»2#«S©ft» 

[0042] *r*«w*««©i*H±fc:* 1 v>mmm 
^*ts©ia®±cs i©e§m^i 0 20a 

» 1 ©y- httfULtlcS 1 ©y- hffiltfJfcSKSft 
So ^UT^2©y-h^M±lC^2©'7'-hafiiAs 

jfM^fts. ^ixtcfc^t, cnjg F-v >•;;;**©§* 
SSStSl 1 ©SIS^S h7>^7^tf^l a>f- Y 

07^« h^>^^^©g-^Sr«fiE-r5^2©m^ 

m h 5 > * 2 ©y- h i&mmt m 2 ©y- 1- m 

[004 3] SS#« 8 Cf2«©*3W*531S«e©S8jt^ 
Slis 7 'J 7 77D y7@S*Mt5-Mfflil!|§ 

#{*lt©i«SCM$ Hfef h 7 > * 4" 
£fitfi&;*fts ^h7>-^^lii*M b7>yx^ 
©±£Jfcfi&2ftfc!g 1 43 «t 2 ©»M h 7 > ->"^^ * 
^IgfiSSns^^^-f -yf S^*»J-b;i/^tr^(*I3 
)l^B©Sl3i^i£T-fe-oTs WT©xgS:il^-C^S. 
[0 04 4] *-r*^(««©±^«c^ 1 ©^[qltMtr 

zm 1 <D^^tmz (DZfaizmvzm 2 ©^«gP7> 

*^Jl±fc:^K6 J ^EE^n5. -eLTm2©^[Sji: 
j£M-r 3©^|SjC3Slf S^ 3©^«g5^i:^ 1 ©# 
IoJi:5EM-rs^4©73(fiit:St5S^4©^«g?^i:$:W 
1-S^2©*»i*Jiii s . S3©^ttg)5^S2©^ttgi5 
ftt&mu * i oS4©^.«giJ5-Asmi©«tt^i:^ 

*r*j:dciemiu:K*j«$*i*. ^ebT^i©^tt 
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xm io : mmb^>vx*zmm-rz% iov-^i 

m 2 <O^SP^-i:^1- */HMte bt« 
S-T S i a CMS 3 fiD«f«SB»«cS^fcMIH&* LTfg 2 
O^JK h 5 > * £#tfi£f 6 g 2 © y £ «fc IF K U 

[0045] mm&9 izmmv>*&mmmm.<DWimJs 
scoigi&ffl h 5 >^^*«t v-*f©s 2 mmm<D0iffi 

3**tM y*S**y*JVfc«*fc#ilW*iB1t*«© 
[0 0 4 6] Sff 10?«W7D7r^;i/5S 

«ffi£^&^A s #A£;h.T###S«©£il®£m 1 CD 

□ -e©^2CD^$i6%liUg7 , D7 7'-Y;i/ 

#£*H*&»l©*S(ft«J:$**^M5 2©»$ffl« 
C=Ftt«i«BEK— ^ J: 5C» a»oSi2©gSS;s{£ 

A$nt, *^Sffi<oiaS(c^2©^ + ^;i/Sg^* s 

aw**E©£«fflK F7-f/5h7^ ©-*r©te i 

©3 1 &«tr J: 3 C*iM«g®±Ml:7^ 

-tr* h 7 >$*;**©— *f©|g2©V— ^JctTKV-f > 

>***©#**««-*-** i ©sjmmi b 

-#©*l©v-;**J:tfKb-r>«*&**rJ:5 
*»2©«JMiMllh9>5>;**#» — »©»2©V— ^ 
[0 0 4 7] IstsRJB 1 0 CI3«tf)#i§#fSt3ggB©§!!fi 

[0 0 4 8] JfSl©^|{tliS7 , D77'fMt 
U ^©g§ 1 OTOtttflUET'D 7 7-f ^^sulBifta* 1 
6» 1 ©»3{ft«C**S«»SK-***-r6 J:o{c* 
*f*^fc**Mfc#*A3ftT, ¥•£#*«©£*©£: 
Ml<D9->*/uWM#^A$ii«. *lsXm2<D*M® 

7-f;btfiSIi>^S 1 ©St?t£SJ; 5 &j$^3§2©as 



1 OTttWU^q 7 T-Y »£.X.^Xfctbt>tl&^Wfo 
S#, ±*iB:b»&*3©«S(ft«3:T©»2©:F*M&« 

©±*BfcM^©^**>i'*Wtfra(at3*i*. ^u-tss 

7^H7>W^-Jf(D» 1©V— Kb -f 
>tt»W&J$£il<6. ^bT?f§2©?-v*;i/g|j3££#iir 
j:at*a¥#Sffi©i*!Bt:7 , ^-b^ h^>^^^©- 

■J-3»l©«JMb*h? — tt©SSl©V- 

JX*J;tfKb-f «fc -5 fcJfcJBSSFi'U *o7f 

*a h?>y;**©***#te!tt-5*2©«ffSMIlh5 
W7.*&^ — *f©Sf§2©v— 7i'«tVKI/-f >«WS4 

[0 0 4 9] 

HWB] 1 Cffl«©*«W*:E«K«K:*v^Ttt, 

Mf 1 # *t«IS 2 ©m^x&m h 9 > ^^T-y- hifeill 

©gia^^iiftsfc©. 3K2r©tt**AXh?>s?;**© 

ScfctfTJSS. HfcWfctiU as 1 
©«^*h5>$>**©tUWg*fc*S< U 

2©«iiL«i*f5>5;^*©B»i6*4'h* <r*.ifc 

Z<Dtz&>. Sgli3 < ta:S2fflSSMh7> 

[0 0 5 0] &l;fc<fcTJ : SI2©>f-h&*§§££|5| 
-«ftT-J^©^£g;lTm^i&lg?Jlt£*£ < 
»^ttt«bT» ^-hlfifW©WP©IH»#S»fc& 
«. C©fc». JBliiJ:trtS2©y-HftltK©IMl5S 
$'Jx£<ft&b&&£-C. *S^e»t6*Jtt*«rtM-* 
ZtifiXZZo ctoT, y-Mft««±»T©35:mMS 

©=FJlfc£tHV>o 

[0 0 5 1 ] tt^6£gg«©iM^g5tt8at:*S^T 

mto&umMxmmoimx&Zo c©fc©> x*)-m& 

[0 0 5 2] smm 2 C£tt©4&*ttlBtt8C££ciT 

h uv- v s© h => > ^ s mts. UT vx 
««©-^rtf, fte^©h7>^^^©y-hS@S#ffl 

bT^^5, -»OSSh7>->^^©«^ 
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AM©* *U CI fcffqTIBfcfcS. 

[0 0 5 3] $.tz. hy/y-MO-SCAiSh^^ 
S>^*-Ctt, ^-b£^;**fcbTTjf©3Mi#ji£^ 
fcfi^tfaASftT, ft 
S. z.<Dtztb. ccD^iiAC «fc»)ff$/5E;**iS^¥* 
;w««{c*i>Ttt, *©5 L **;kg*5«fcV7 t -i'*;i/|gi± 
±Tfc&a*S**#»#©«£J:oT»e5*ft*. C 
©£M-f S&wtfaWis fifr«©H£*LTiiVSct-5 
cjfcri&SftTi-**. iot. v**©£to^fc-e-rft& 
2? ic £ >> st > tc & 3r#SB# tfrn^coteg * e. rft 

fl-©WI±*fc&a:^. "fritC. h hSIMSh 5 

> y ^ * tc a ( j- 5 5 1 +■ * ;ugis «t 15^ -v * ;ng©^Sc 
tt» 7;**©Bia£fr*rft££9Ttt8i>&&v>. -e 

[0 0 5 4] *^©S?$UV^St«£5*a*«: 
gfT-tt, *l£J:U'jg2©9'-ht6ltK;0'H-©J|J: 

igx«©ffln&<b £ 0 £ fc #T- £ S . 
[0 0 5 5] ttXB4£Rtt®i|i^Ett£EB-ett* 7 

7 > * * ©5 1 **)\smM(o^w®}mg.\z—z &g £ ») 

*;i/««©^*fi«jSB: /t h 5 >$;**©?•-*•* ;i> 
^© ; F*6&j:fi.fc!)i.'J>;&u. c©fc», r^-fe^h^ 
>^^^©^^*;i/^T<i, yW/^tf^Ao^ftx^ 
2JI $ £ IrJ C IS # o T *. Sf fc £ b 5 S5£S*b©S 
H: K^-r >U 7 >^**©^**;i/«iiiU *) &'J>&V>. 
^ft<9>;u S-tg/WT-^a&^tCiSb^fa^BEV,,,© 

S^b^- s c i: # RJIS £ & 5 . 
[0 0 5 6] S3RJB5 Kf3*©*g#seta£Sgfc: 

tl^©^M%iiiSt:-^(4S«t»)*,gi?^i:c:5T-tt, 7 
***F9>S>**©^ + *;M»M&D*»MI«tt % K7 
-f m h-7 ^^©^^^©^fcfrgDfij; t) t>>Ptt 



[0 0 5 7] 

[0058] mmm 1 

lift *^©ai©HJS^Jt*5lt.5SRAM©^^ 

v *jim&zm4 4lcttfctzmmT'7fitm1®mmmx^ 
&z> 0 *fe®2 (a) ttil©iaiAf^t7^t^h 

v >vz*(D®f&%7rs-rft±mffimx- m2 (b) 

fct, El©B-B^tf&^ K5-f/^h^>^^^CD®B§ 

mmmx&i>o 

[0 0 5 9] mi tS2 (a) , (b) £#B3bT, p 
S ^ 2 0 ©±Si® £— *t© Y^^ ny^y >*^. * Q 
, , Q, fc— ^©7'^-tr^ h?>iSX*Qi , Q, #B 
JEK£ftT^£,> Fv-f M h 5 Q, fct, h*W> 

ffi^2 5 a £ J: W— .331412 5bi:-y-hm8i2 3 i: 
£WbTi^-5. K^-fM f--7>^;**Q 2 it. Kb-* > 
ff«t2 6 a*3«tU c V-^IS^2 6 bi:^-h«@2 3 i: 
^:*bT^^^» £ fc K ^ h "7 > Q, 43<tVQ 
2 •> l j3>fftlS2 7ai:i'U3>M12 7 b© 
* « £ ft fc ^ - h £ # b T v ^ . 

[0 0 6 0] $fc, Tt-tZ. hv>>?^^Qj {±, — ^ 

©v-v^oaa2 5dt<y-hmn2 li:^^- 

/KU-f >«^2 6di:'y-hmgi2 2i;£*rLTVH 

K2 7c#jl«t5«:sy-h^MS:*UTV^. 
[0 0 6 1] 3MB93©£ 1 ©HSSfi?!ltC*jJt 5 S R AM© 

Q: t7^t7 h-7>S>**Qj , Q 4 ©«|J5EW^{CO 

* u -b;u«igi:i$(Ji5]®t-$>sfe«)^©5aB^tt«^-r 

[0 0 6 2] #ft^0a©SRAM©^U*;M?tjIK::i3 

> ^ i: 7- * -fe X h 7 > V* $ <Dm&mti it/3 it 

Jtl«^#tt»ff. pp. 4~pp. 8tC^bT 

[0 0 6 3] Y ; ?i>*jxz<nmb&.±>&, 

[0 0 6 4] 
[SI] 

-<1> 

[0 0 6 5] T-^^il5. CCfWBh7>^^oy 



(11) 
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[0 0 6 6] 
[»2] 



: 

tat 



(2) 



h v > i?X * ©ffiS&tl* IZ M b T T If £. d i: jb** * £ ft 

[0 0 6 8] C©T^-fe^ h^>i'*X<5'«|gS!jil7J$:T 
fcfS^BcfcUT* (1), (2)SiO, 7^tXh7 

dfc##;te>ft3. 

[0 0 6 9] (1), (2) 5$,fc 5, y-h*§*iJg|©tt 

3£ f^>^** ©f&l&ig^jfct/h c©fc«>. 
7^-fe* h-7>^^Q 3 „ Q 4 ©y— MftfgjRt: 

7j£T<:fSCi:#T-£S. UT, SEISig*;it/?it 

[0 0 7 0] dftfcttUTx ±13 (1) , (2) SU 
S>:**Q, , Q, £©£*- hlfittlRtzig— tm&J8i\ 

*©M»t ll «wfts*.sci:fcjt!K mmmtiitpit 

3-21175 1 ^Sti^nilr^a CCfiSK* 

9>i>*9Q t> Q, t©^©-7*-h^JKt:>>ur» 
>SHblBI£l7#E<,^ftT^S 0 T*-fe*h^> 
^**Q,x Q, ©y-hSMbBU?t„, #K5-f 

B&LZtl. CftK£!)*§&igi&i6ftit/?Jt#f#S,ft7: 
[0 0 7 1] UfrLfctf^ ±fB2:?B{C^£ft&^i£T 

q„ q< <D>r-bm<m<Dmmm (t„, -t,„) 

^<%5. «fco7\ /t hv>^^Q, , Q 

i t^^-tr^ h7>y7^Q, , Q, fc©-y-hSSF^ 

©i^{aM^§<;&oTbS3. tttoT. y-hss© 
h IS t \ -r s m ss ee ** as *• ffl l % t >* *j — -. v -a- x m 



[0072] *^s^t*^TH:, v- bmmm^um 

9> 7i'-fe^h7>j;7!!'Q 1 N Q, £ h- 7 -fAh7> 
$?**Q, , Qj t©y-h^M©JKilSRlfS©tttC 
ISSt-SCi:t.RligTfe5. Lfc#o7\ tzk.z.t£7>7 

*>t-#5„ c©<t a ^-h-agi±JiT-©3? 

[0 0 7 3] JH*l$&Cfciu 01&<fclfE2£^-rj;-5£ 

7^t^h7>i;7^Q3 , q, ©-y-nenfflittj'U 

=»>SfliBt2 7 c©£*i;U K 7 * ;U 7 Q 
i > Q 2 ©'T-h^Mt:^ , ;r3>^bM2 7ai:->U 

[0 0 7 4] -©i§-£\ •> 'J a >KflsJSK©JtSIS^tf e 
0 ,= 3. 8~3. 8 5t»U ^'J3>^b^©tfc§§m 

=7 £'> , )=}>mitm<D$]2ig<DmT-$>z><, z 

[0 0 7 5] ^©iatc, *jtjfi«ttty— MfiliJK© 
[0 0 7 6] *Jc, ^l*j«ttF^2{c^-r K7-f;^7 

[0077] ^3~^8ii, *^b^©^ i (Dmrnmiza 

5 > i> ^ ^ * <t V K v n h =p > i; ^ * © g> jg ^ ^ x 
SHit:^1-mBSBf@^T-fe5. JfeiJia3~E8tCi3^T 
T^-fe^ h7>^*^^$:0^fil (a) t^U K7-f 
>»^7>^X^^^*fi<ia (b) C^L-T&S. 
[0 0 7 8] S-T03 (a) £ (b) SffLT^ pi 

Ox;i/2 0C7 t -V'*;i/K— T'tiA^fT'&fcfts. c©a 

AtJt DT^-fe^ K-7>i^*©L£l^ttmffV u #ifc 
^^ftS. 

[0 0 7 9]i4 (a) i: (b) ft#JHUT» 7<7-fe^ 
b?>^^1BMS (a) ©Sffi2 0±t7*hU^ h 
5 1 atfJgfiE^ftfc^ K^i'^*h^>^^ffl^ 
(b) (DpmO^JUZ 0\£fr*JUy-7&A&ftte£> 

^7>i;^^.©btV^<a«BE^^$ft5. C©^, 7 
* b h5 1 atfUSJhSSt, H3tC^-rHI 
7:, tfcxtfH7^/tF7>^^^ (b) ±©#1/ 
hT-S^TT'^-fe^ h^>^^^M^ (a) ©pi 
r>^;U2 OfC©^$6!|5S:aXUfc^ 04t^flg 



s -7 hsaa /• . 
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1 aTSot V74J*b5>i>X*1*1* (b) OpS^ 
3i;v 2 0 HC^aA-TfUfx K5-f^ h 7 L- 
§v^fME£ 1S1©?-v*;H s — :/?£AK,k»)^-r£ 

[0 0 8 0] 05 (a) i: (b) £#HBL-T, 
0:£BKf&$<b$!Ul#J£;*iV ->x;%2 0«®±{C'>U 
3>SM2 7a«$ti5. CCDv <J a >SKbR2 
7a©«E£B£->y:3>3ttiiBI2 7b#ffJj5££ft3. 

•r©^ Y7'('*h : 7>isz#mn (b) ©^>';3>g 

{bM2 7b±(C(D^7^hUi'7;h5 1 btfJKfiRSft 

h-7>>>**Sg.JiS (a) 0^';n>^fbK2 7bi:->U 

iiS. C©&, 7* bus?* h5 lbtf 

[0 0 8 1] 06 (a) £ (b) S#ILt, ±13©^ 
v7-><7K«fc»)> 7*-t:;* Y?->i?X#W& (a) ©p 

§y ^ 2 o mmwnm,? &„ 

[0 0 8 2] 07 (a) i: (b) S#IIT> 5?fc8Hbffi 
JSfc«fc!K 7^t^hv>^^t« (a) 0 
±C->';a>SfbS2 7 ctfM^ns. zaymatttM 
*I£P£UT. h-7-f«h7>^*H« (b) ©->'j3 
>a<bJR2 7 bttatt/uifgHb^fttt^. zvtztb. > 

(a) tc©aWRfi£;*ft-5-£:i:&5o 

[0 0 8 3] 08 (a) £ (b) £#!®UT\ 

Kfi, ^•v5 L >-^tJ;^-¥-©#'JgSi> , Jr3>mx 5";=i> 
»bfl!2 7b*J:VS' , J3>BWbR2 7c, 2 7a#IH 
*xyf >^i$nt; y-hSffi2 1, 23i:y- 
M£f§dR2 7c, 2 7a, 2 7bfctfMSti5. Cffl 
y-HI2K 2 3, 3-ttSMbR & 

2C^-r«tdCV-^/PU-f >fl»2 5d, 2 6 a, 

2 6bMgj£SftS. 

[0 0 8 4] y'j3>S<bl2 7c©HSt 

„, , -> 3 >ftff;K 2 7 a©jgy?£ t 0 „ , > U => > 
^fbR2 7b©jg£J?£t, 

[0 0 8 5] 

[ft 3] 

eat* < 1 
/o« tax* + i£L 

[00 8 6] k&5 < t5ti''J3>Sftl27a, 27 
ci:->';a>lftS2 7 b&tfX£&3ftfttfrattfgftft 
£ tb&*§ < t 5 C i: tfT § 5 . 

[00 87] tt*, ±E©*IMHfc*5^Ttiu 0§m*© 
Jl&3*mfcl/C2' l J3>afcflt2 7 b^fflv^fc^ c 



Kv>^;**fg^ (a) ©»S2 0±C->'J=)>StfbR 

2 7c#«l«*ftS«lfeft<» «2 7baO*S 

MStiS, 3©i:t, S&*il&2 7 baCDifSt, , 
e.tU •> U 3 >»ftJR 2 7 d©RJ?£ t 

[0 0 8 8] 
[»4] 

BOX < 1 

£OA' £ OX 
[0 0 8 9] **S-r*J:-5t»y-H«t«i«K«* 

[0090] ?e>tc, z^-tr^ h7>^^^©y— h*e 

[0 0 9 1] 01 1 Lt, £J:x.«?^t7h7 

>***Q 3 ©y-h*g«Kt^Un>^biK2 7 et 
> U 3>WbR2 7 f fc#*JB LTffM£ixfe4>©#ffl 

•;:3>gHbBI2 7 §;©#/! A J /iH^*xT*> J;^. 

C©«fcafe«B£tL.fc«^©SiS^to^-CttTt:gSi 

[0 0 9 2] 01 2~0 1 4<i, 01 1 C^fTi't^ 
I- ^ > * tJ £ V K 7 -f nf. 7 > * ©^ji^iSSr 

xsic ^-r«usfif®0T-* * o 

[0 0 9 3] StSl 2 (a) i: (b) p 

m^^^2 o{c&h^>^;**©L-§uttm 1 E£&/g-r 

r&ACoOTBu 0 3 ££150 4 £fflV>Tl£B,HU£:X 
Mi:l5«|B]«|t:feSfe»^©giB^{±^BSf + 
.^;uK-7*aA©^> pM^x;i/2 0©aB±®ti^>; 

3 >®{b)K 27et->U3 >gfb)K 2 7 f #JH&«JI U 
Tff*f££;h-5. 7^t7(-7>^Xi'«a (a) ©v-'J 
3>^{bM2 7 f ^S±(C7* H/S;^ h 5 1 ctfitSJ* 

C©7*hU^b5 1 cST^^tlTK? 
■Wh?>i?X9WA (b) ©»>'j3>^{bK2 7 f i: 
S/iJa>Bfblt2 7 etf)H^3i.v^>^S$n5. 
[00941 01 3 (a) t (b) S#SSUT> d©i 
•>^>^fi?;^t:<j:»), K^'f/f h?>^^WM (b) 
©ps->i^2 ©©as^gait-*. 

[0 0 9 5] 0 1 4 (a) i: (b) ^#.^UT, «MKb 
SJlSlCtt), F7-f^U7>^^Sa (b) © P S£ 
x;u2 0±tc->';3>®<bK2 7 gtfM^ftS. 



(13) 
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inzzh7>vx*mi$, (a) ^c^iv^T«>';^>s^bK 
2 7 f ±£~>u:3>®fcKtt«^fc'^££n#^. c 

Sffi^ftA^if^nscfctioT^ i lc^-r^-tr 

^h7>^^^Qj iJiVKv-f A h5 Q, # 

[0 0 9 6)011 CjjvttfUSi: l/fc»^ »J n >g? 
<bK2 7e©WP*t,„ » f'J3>ifbffi2 7f®I 

[0 0 9 7) 
[»5] 

1 K U>x 
taxi + **f taxz 
cox £// 

[0 0 9 8) fcfc*J:5fc*y-h*MWtf«J««Siin 
02£J;tf01 Oti'^ttt, K^-l"^ 

mm<n&m & x ^x * ± v%. 

[0 09 9) 11 5*#JHLT, fet^-tS. T^-ir* h 
7>v^^Q) „ Q, Oiff- 7 k$r^»;n> 

coy- httttM 27 jfy'j3 VftfcNWJI i: fCfei 

[0 10 0) CCD^, ->'J:n>^bJg|2 7 jOJgypt 
,„ i:'>U3>^{bM2 7k«KJ*t 1 „ 1 0 

fg^lttfitfcJu 7/3. 8=1. 8 4 (fg) fc&S. 

[01 01] it, '>>)?>m.<tm2 1 1 <DKt>*>iz^ 
01 3ts-rxsTrBaMfcfflaftii-ri:, si 6cst 

>^**«ii£ (b) ©M20±t->'J3>M2 7 

mmm 2 7 f a ©*a±ic u n >gMb& 2 7 h 

5. il7CSt7^-tr^h7>^^Q) tK7-f^ 
MtLfel^ ttMM2 7 f a©KJ9£t, % It Sim 

[0 1 0 23 

[§S6] 

1 ^ t 0 x 



[0 10 3] hte%£o*z&>f-Yfflmk*Wj8.2}Xti 
Tits' U n >gHbKfc S- U 3 >S{bM££Effl bfc4)© 

g& 5Bi«*ft*-r ant »n«if<D j: 5 fcflrefcssffl 

««tWTR«bfc#,' ^f&T^-feX h5 Q 
, » K?-f;U7>^j'Q 1 Co^Tfc±B3©fifJ5fc£ 

[0104] #y-hieitKfcisTaftm<tK& 

fctt«»*(*«tffl!v>&ftT*>,fc^. 9lll«fMR2: UT 

«> pt (ibgim*=2 0 o~4 0 o) , pzt [ttn 

m*=3 0 0~2 0 0 0) , PLZT (it^S^=3 0 

o~i5oo) £tznmm.#.mtLT&. (B 

a, Sr) TiO, (Jfc»«*= 2 5 0~5 0 0) , S 
rTiO, (lt^fl*= 200-250) , Ta,O s 

0t««*=2 2) 

[0105] XffiM 2 

JfcC, »2©^«fcbTLSv*«MMEV u ***.;fc:P 
[0 1 0 6] ±m\stz£olZ^ **>)-izJU<DE%Jz§< 

[0107)118 (a), (b) It 7^-bXh7> 
BfrH0T-;fc5. 018&#B3bT.. 7»-bXh7>^ 

**±Cf - h»^12 7 S^ffUT^Snt'T- h 
[0 10 8] ±f3©7'^-fe^ hv>^^Qj CDb#0 

01 8 (a) ©X, -X, &tmi 8 (b) CDY, — Y 
5. 01 9ft#JHUT, ^<Z>«t3t: K^-f ^h7>i?7 

tzifi^X. cn(CJ:5Kf±J^SO-f5©S^bSr05C 

tax- 

[0 10 9] b^b, 23k SRAMCU^T*iI» 
fbfflgS* s ^<x ia*«{b^f*oTS©mff (Vcc) 
i>fiSff{b£ix-CV>5o JW*ttttt x Cfl.^T-5 VT-fe 



(14) 
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[oiio] ccD^dtcmsmffofimfffbcfiiiRjcs 

M'^^-hMttt, MOS h7>***(C:fc^ 

T 1 C ) U YX SAD* 1 1 % tc £-r 5 ®m 

iHoffi^jitfistfoTiisme (^wbbfc^-b?* 

if* It b * Hfit*£E V u #±j&« S CI £ i: * 3 „ 

[0 1 1 1] 01 $\Z7frt7>7-b?.Y'7>yXt><Dm®. 

[0112] 9{c^-T7^-bX h-7>>5^^ 

^ > * cd b § v^mEE v < ate •) . - * mss 

[0 113] C*Xfc*tbT> *^©^2C5H5SC?0!C*> 
Q, ttt^fcfi&lMStr-* (-jSfllttr, -r, ) *«K 

[0114] «toT> ;u yzvwmstix&s.mifii- 
+ x-jismmorw^fcit ■=> -c * £ £ b a m&mn <o 

[0 115] i2 1li, #3!SE0«©7*-tr;* 
* f \tn y * V- Y & bT *> b § V ><1S£E V „ 



2 1&#bblt. *«S„fc«»S M i:tt. 

(V BB =0V©fc§) , *taAfiS^*C<L 
fcttg<0iJCDigi§r (a) <S?»©iS„i:aAx^;v^ 
*/h?< l/fc*St»«<D»^ (b) ©TOftOiS.ji: 
ttaiJHbggT-ifcS. -f&irfc, @^m?§f©gttJti< 
0S (a) fc*SWE#l (b) i:T*ttl5«(sIDT-fe5o dCD 

(a) fc^HJgfi&J (b) ffl7^« b z> >isX*a> bt 

[0 116] b*U T^tfffllOSiXfcttffl (V„ 
= -lVC«S) T-tt, ££iI#7^*;i^J£cDTfl.!K 
l£#3Ci:£&»K lfr£K£b5@;Sm??CDSttit!gt0!| 

(c) (d) fcJfc«LT**fc£<& 

©I©i£Al:i:i£A^^;i/^4:5'h^< bfc^HSStf'jcD/' 
£-fe* h-7>^X*Q, 0D4tfi£cD(J-5#bg^{fimEEV 
i:#T-#£>. 

[0 117] b£^fl1tEEV, k cD;W^W7;*a)Jli 

[0 118] 
[»7] 



[0 1 1 9] T-at>^n5. V, 
£Ex V, M fc£V B =0Oi:#©btv^fiia£Ex <fi, \tv 

[0 12 0] CCT% ^-fr*;!/)*— :T:e*;Mr— 5 0k 

3 5 k e V t K-Xl 3 . 5x10" 

So 

[0 12 1] 
[^1] 





. V lh 6 


k 


V B =- 1 VCDt§C73V tb 


5 OkeV 


0. 7 5 V 


0. 7 9 


1. 13 7V 


3 5 k eV 


0. 7 5 V 


0. 6 5 7 


1. 0 7 2 V 



[0122]tt& CKJD^Sa:, 20, =0. 6kbfc 
«tdt s 5 i -^4>;i/Ji^Ji : -<£/h$<-r5i:, V lk0 W 



[0 12 3] %1>, -JJfttCZ^-t^ h^>^^^Q, O 



(15) 
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<%5. <fcoT, T^-b^. h^V^X^Qj 

[0124] 020 fc^-T'FttWMMMfr ft* -J- 

[01251 022 (a), (b)~024 (a), 
(b) HU *^W®^2©^JS^Jt:43ltSSRAM©^ 
« U t^CRffl S il 5 7- * Hr * h 5 > 5?^ * 43 «t V K 9 

[0 1 2 6] £-f02 2 (a) t (b) fc#JHLT, 7 
^Mh7>y^«« (a) ©pSH 7 x;i/2 0±£7 
* hUS^* h 5 1 dtfflM^ftSo 1- 
5 1 diTT.* kLX \ ! 7'fJih 1 7>i'X*W& (b) 
OpS(>x^2 0taAx*;i/f 5 OkeVfTOW 

ax^ns. i©H7*n^y7h5idtf»*sh 

So 

[0127)023 (a) (b) *#JHUT, K5-f 
^U7>^^ili (b) Opl>>i;i/2 0±tC7^- h 

ui^x h 5 i e* s ffjj5S;$ns. cffl^^t- hi/^ h5 1 

eSrv^^t Lt7^W h^ys^^fS^S (a) CDp 
M£ x;t/ 2 0 CaXi*^* 2 0 k e Vf?litli ! aX 

cco^7* hus>* h 5 l e«ssns. 

[0 1 2 8) 02 4 (a) fc (b) £#{BLT* pi-) 

^;i/2 o±ty-h»gR2 1 T&it&.\u,x&*y—vn 

&2 liJ«ttr2 3«$fl5. cne>®^~ I-Sffi2 
iDV— ^/Kl/'f >««2 5d % 2 6 a, 2 6bi s fJ 

[0 12 9] fefc, ±E©3«li«c*j^-cttr*-fe;* h 
[0130] ibmi 3 

[0 13 1102 5(a), (b) tt» *J6l»0»3 0 
*S6«fcfctt4SRAM©**y*;u«3lft**»R* 
H©T®A>£«t2SI^£#iyLT^Lfc«tfc¥00T- 

$5. A#wttt % 025 (a) awscj^jasnfc 

*Q 3 , Q< ©«f£&jj* LTiJ D, 02 5 (b) A 
Mh^>v>;**Q s , Q( ©«j£&jnLTV>a. £fc0 
2 6 (a) tt % 02 5 (a) , (b) ©C-CgMcf&o 
«l^efB0T-fe») > 02 6 (b) fct, 02 5 (a) , 
(b) ©D-Di^(c:?&^«lBS®f®0T-feS. 



[0 13 2] 02 5i:0 2 6^#asUT, *JM!6>g3 
0jOtM£#tt«SRAM®;««y pS 
>>x;i/2 0©i^Stc— SCh'7-f/t h^>^X^Q 
, , Q, £:-2t©7*-b.X h7>^^^Qj „ Q, jWB 

$1^2 5a*J:VV-7fW2 5 b h»ii2 4 i; 

«ig52 6aft£tFV— XflHU 6 b fc$r— 2 3 
&WLTI^S. £fc K^-fMh^Vi'^Q, i:Q, © 
4*- hm@2 4 t 2 3®TI(cli#*y- MMUK2 7 

[0 13 3] 3sfc7*-fe* V5>5>>l*Q, &„ -*t© 

TH*« 7^t7h7>-^?Q ( li, -»OV-^/ 
KU-f >'M«2 6dfcf-h«£2 2fc*:£l/0*S. 
^feT^-tr* h^VS^^Qj £Q< ft, ^-hS€l2 
1 i:2 2fflTICS^-h«gl2 7&*LT^«. 
[0 13 4] 3ixt)fflt-7>^i'li 1 pM£x;i/2 0 
©£«®Cff>J5££*xfcV-X/K W >MS*t5n 

aMosh5>^^-e*«sn-cv>s. K^-f/th* 

>¥7.9Qt <ny—Ym.&2 3 li s n>^^ha523a 
SilDTT'^-feX h^>^X^Qj ©V— VHU-f > 
^i£2 5d©— A>o K 7 -f A I- 7 >^.7,* Q,© 

>2 5 ahg^£ftTV>5. h*-? ^ ;s h -7 
*Q, ©^-hmil2 4li, =i>** bSB2 4 aSritb 
tT^-trX h^>^X^Q 4 ©V— */FW>««2- 

>®«2 6 at&M£*l-C<^£o 
[0 13 5] £fc, -#©A<t h7>^^Q s , Q, 

2 m<D^m^ 'J 3 >m 4 1 & j: V4 2 vrnmom 
^1©^^>';3>M4 n±, ^©♦ss#bT3iy t 

5?!?tt§B#-4 lmt4 1 nt&WbT^S. SB 2 

©^^^'Jn>JK4 2(i, mj£©*I£*LTMtf.5?f 
ttgP^-4 2 mi: 4 2ni:5::fiFbTt->3o ftitb7>^ 
^Q 5 (i, ^l©#gS->'J3>M4 l©£M*g&7}4 1 
ntC^V^.^^4 1 c^^TffJJEE^nfc h-\s4>m 
i£4 1 a*JJ:Vy-^*«4 lbt, g 2 O^ttA^ >J 
3>JS4 2©^«a5^-4 2mi:f^^^4 1 c i:^ 
fiir«J:5C»jfKS*ifcy-bffl4 2 ai:£*bTC^ 
S. *fcft?Sjh7>^^^Q, t±, «2(O^A^>)3 
>K4 2©^«SBt>4 2ntC^-^^;i/»^4 2cS^ 
T-JfcJS£*ifc F'W >il^4 2 aJ3JiW-^«*4 2 
b « 1 ©#^S-> >; n >Jg 4 1 ©SM*gfr8- 4 1 mfc 

d?4 1 ai:£#UT<^.5. 

[0 13 6] *t:©ilf h^Vi^^^Qj ©^-hgfii:^ 
SgB^-4 2aB:, h^V^^^Q, © 
4 2 ai:-#fflCgMi£;h.-t^-5. ^t©?S}h7>^^ 
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*Q 5 ©FW >««4 1 ai:-{*fl«)lcg^3*vt^ 

tt^>^^ h*-;v4 l dfciibTTJf £63 K9-fy* 
h*>J*>l*Qi ©y-KSS2 4tC&iSI£*xT05. 
^fc^«fh7>^^Q, ©KW >**4 2 att, 3 
h*-;V4 2 d£jiUTTJlC&5 nbf 
>i^*Q, ©^-hm«i2 3tc^$JxTl>§. C© 

<t-5t:, AnSf 7 Q s l±, wfrKbs ^«;/7■y— 
^s^^^*JK^7>:i;;**£#tf!fcu ^Mh7>-^ 

^Qi tt^fc®StfUA^-hS©s£JSIh5>->*;**£ 
[0 1 3 7] ±13© M h^V^-S'Q, v Q 2 *J 

[0138] «T, 0 2 5ii<fcuq2l2 6CftSRAM 

©.* ^ 'j -tjim&icmm znz v ? > * ©§gji 

;£i£tc-poT02 6 (a) (b) C*ra;-r*WH 

[01391027 (a) ~i3 1 (a) i:i27 
(b)~i3 1 (b) &**8iW<Dm3e>'gmm 

c 43 tt a s r a m © / ^ ') -t j nc m m £ n £> A 1- -5 > 

^^©^ii^iSfcXlIJlIK^I-l^ 6 (a) i: (b) 
[0 1 40] $fI27 (a) £ (b) fc#JHUT* P 

j J:7^t7F7>^^Q )> Qi fc^©±JItC*> 
^^Vi/U-y-Y K®3 5 t&BmZftiZ. pS^i;i/ 

2 o©«m££? 3&mi£2ixz. c© 

7 bix— ;i/4 1 d#ffjjj££ti£„ d©^** h*— )i> 

4 1 dfr£>B:K7^h-7>:x;**Q, ©^-hmSI2 
4©-gB3?E#gm-f 5. 

[0 1 4 1] 02 8 (a) i: (b) £#MLT, J&MUK 

5 3©*@±{C^l©#^'>';3>|g4 l#««S*l 
5. C©^l©^SJ/'Jrj>|g4 ltt, n 

— ;i/4 1 d£i!l>T h-yJ^b^^iSXPGli <D>f—Y 
mS24tSM1-S„ d©&, 5 0 0~7 0 0-CT- 1~ 
2 4^^SS©7--;U^fr^t)n, !g 1 ©£$£I1"> 'J 
n>K4 l©^b-f >#J5£ft$-»*e>ii2>. ^©&, mi 
4>££A2"ij3>lt4 l#¥XS!JiS£<fct^*5 i l/£ r JC 

iO/^-zv^ns. c©/^-^>y&ff^ot 

7z-;Ki, ^1©#^S->U3>K4 

[0 1 4 2] 02 9 (a) fc (b) £#i£»L-C, V— h 
&l§Mfcfc&|g«JBI5 4#?iM±SKJf;»£*x5 < , c 



dfr&tt* /l}»?>i?>l*Q, ©^— hm@2 3 

©-^B^gitil-S. 

[0 1 4 3] 03 0 (a) i: (b) ft#J»UT» 
£®£Sg2©3Hgil->'Jri>&4 2#ff*fi£$*lS. C© 
^2©#^S^';3»K4 2fcfc, 3>^^h*-^4 1 
dSll:Tt : 7'f^U7>^i'Q I ©y-h»<S2 3 
kSWtr*. C©gL 5 0 0-7 0 O'CT- 1~2 4B^^ 
SJS©T--^* s ^feiDn, f 2©^ia^>U3>K4 
2©^W>i s l£M;*-e*>tl3. ^©^ £2<Z)$-«A 
^ >J 3 >14 2 ttJ?H«K*J:if3i •>5 1 >^{C «fc *) 

-->y$txz. &*>\ ±t3©r--;ui, Sfi2©^s 

§->';3>JK4 2©y^^-^>^SCfT'&^T*.it^ 
[01441131 (a) t (b) ft^f h 

7>^^^Q 5 ©^-^I/^SCC&SS&t^ 2 c±£& 
■5 7* hU->'^ h 5 1 f tf^JSRStlS. C©&x 

14 1 IZit^-^^Jimm'l 1 c£^T- Kl/-f>i«4 
1 a#£tfV— *«M4 1 b^ffJfijJ^tiS., ^2 
©#^i' , ;=i>JK4 2Kl(i, ^t*^ii4 2c^ 
^ KU-T >«S^4 2 a*ilFy-^IW4 2 bi^fiE 
C©ctd«C, h^>^^^Q s , Q ( ©V 

[0 14 5] 5&i5. ±!B©3SjixSti5V^-C'y— nes 
&fc&3*Sf§BI5 4S6 0 0*CWT©K?aT-^BKT-#i. 

^2©^jgg^>';3>M4 2g«S3ttiC- 

[0 14 6] C©^, 7* M/i?^ h 5 1 f ^i^fi 
Sdi:{CJ:t)02 6 (a) £ (b) tC^-Tft?th7>^ 

[0 1 47] Jtfg©02 5 (b) C^-rft^hvV^X 

^Q 5 . Q« ©m^:i3v^Ttt> Aff h?>vx*Q s 
NS©a^h^>^^S«fiKbt^5. S.tz—15<0Y 
hmS€r#fflL/TV>5o C©fc«>, 04 3 (b) IZtfL 

[0 14 8] -r^b*,, *10#tga^U3>Bl4 1 i: 
^2©^S->')3>I4 2tO:MJ&5ji^fi£$nT 
^S. Z.<DtzV>s mi i:^2©^^>>';3>iS4 1 % 
4 2©fa©Tj-«L, . L, li^X^SgttJBt.fcSiDX^ 

«©»j^^s»5ci:#5so. .toT. mitm2<D$> 

«S«->'J3>«4 1 n 4 2©BB<©^fStL, fcL, tt$X 
S«t«tSS'hiDX^i£ (ji«j0. 3 5|im) «t?)t»'h$ 
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[0149] ts t><z&mmm<D&ft h^>s>**Qi , 
Q ( ©aua-eti, S3 2^c^•r«t5{c^l©^ B B B i' , ; 

3>H4 1 ©^955-4 1 nfcJ^O^ISftS'y 3>JK 
4 2©^«gP^4 2mi:6!5[IIU 

Ajsjt^ q s -ettx .•y-h«8ik«t**«»«' 

4 2mS^7^i:UtTl0^fi:14 1 fcJfWRltfS 

*-+*;mau ±Tcs*r«flF«as«-4 is 420& 

2m, flntt, ffi;£©*I£*rL-TJEVS«fc-5£J&B£;S 

ftt^S. iot> 03 ae^i-j^e^**©**^ 
*>■& ire j: 4 1, 42&mm<D&m 

X* Qs -S^-^kl^J^^v^Mi© -tftSfct 
jfcto&fevv, 4 2 m. 4 1 n©|@ 

*^S-r^-i:T-F/f^©^iSS:^-rs I- <y T^f- hS© 

So 

[0 15 0] inx.T, £1 ©#•*£!!$' 'J 3 >K4 1 4:§g 
2 ©^Hr> 'J 3 >K 4 2 fcfc¥®!$ Clt 

;HIS ittttlTCa-^ 5 WjJUS W L T <-> 5 . 
[0151] -ISe, -tt©Jt?gf h 5>i?^^ Q s , Q 
6 Kttl3DftS£#g*;*i1,£„ 04 2©*|ffl!e]g&0£# 
bbu-C, fcfcitttffilt^-Fl 14$: "High" % IS 

m^-K 115$ "Low" ttn«, iem^-K 1 1 

4 ©Hi shl/"«;U««ffitt, gtiii:fc«fctf»&!$fCT# 
ZtDtztb, 9-Hil 0 94iHbfcS (pt^'J-b^U 
* s #>ItRi:;*ft*:gO , H i gh VOVMOS- K^{4 
tfVccAlStS. L*»U fi^h7>^^Qi £ 

Q, ©ONtt (ONtic®-cisnsm^) 
ims-V 1 1 4#High©4:t{ci2i§;y-K 1 1 4 
©m&^Vc c->±St5«Pli:, I2ffi>-K115As 
H ightDtitlglfy-K 1 1 SCiWccsl 

*-r*i$inia«nfc*. V7 hi7-ii, — flatc§a«>- 

K©H i &hU-<;M!0tt{4#iSWS < <^£»x 
IStl^-K 11 44:1 1 5cDVccv®J:#Wift 
5i:V7hx7-$tfr-i'l:j;-3t (IBay-Fll 
4tl 1 5©£:*>£#H i ghKO Sft^t 5 4: 

[0 15 2] 04 2®«flEla]%ISI£#JfElU?* - 

/&tc;**WWB$ (7FMl«LTV^i:l) ©^ 

4:<^-5) fciu ft^h^V^^-J'Qs , Q, COFFlg 
(OFFtt^T-gfttvTL^dm^) T-gfe^S. dftfct. 



, CDS -5 tfOFF <&36>e»T-fc3«, d©£ 

aa«>— K114&"High\ 83fS->- K 1 1 
5$ "Low" b+titt. **';-fe./u©';-*SJStt§3 
tt^-Kl 15 (Lowl/^) «fflflh7>s;7^ 
Q s ©OFFmmT-jfcS54:V^£. <toT, ISIS^- 
K 1 1 5fi s Low©fc|©»lh7>^^Q, ©OF 
FMffit. SSiS^-h* 1 1 4tfLow(Dh?®iIh7 
>^**Q 5 ©OFFmgSE4:a s g>S:5 4:, **V-t)UD 

[0 15 3] C©<t^ic s -^©Ai-jh^Vi^^Qs 
4:Q, fc©ttlB##lfcaS-&£ti:, ^©ONmat©^H 
Cct*)y7 hi7-$*s, *fcOFFm»a©^Mt:j;!) 
'J -fe;i/© 'J-^SaSip&^^tooT LH 5 4:^5?$ 

[0 15 4] LA>L##£>, fet^tfI5 1 ICTjvtJ:? 
CTJIt±Ji©*e»S/ ') 3 >jm©ffJtt* s ^^T-39€» 
i, ±itbtJ;-5tcv^^©ato^-a-rti^i:-t:«tt)S: 
^£^ + *;i^^©^i£#gYbL-t U£-5. C©fe». 
125 l£5jVrA<l?h^>i?;**©.ri:<S!l i:^2ffl^ 

*f©A<5*h:7>v**Q 5 > Q 6 ^iBl-ttag^l-SCi: 
(i BUT «& ?) ±§2©§¥S#£ r 5 ffi H 4: o T L $ -5 „ 
[0 15 5] cftt*fLT> *SIJfi^J©fiiSrh7>^ 

i->'j3>M4 1 4:4 2tfji5W«;CE«3ftTV>4. „ 
zcDtztb, -73©^ll-> , )n>S©^4^;«) ; 5c:i: 
2oOh7>y7^Qi , Q, <Z>fr*)\sm.1$. 

ol^tfixtfSbfc^tt, 2»©#iSgS^'j3 
>Ji 4 1 i: 4 2 ##**©»£!*£* UTOlxa, -«©^ 
it h-7>*:**Q 5 , Q, ©^-v*;HS^4 1 c, 4 2 
c©-tfi£tt|5]— ^c^t^f$^^•?»•r^<^. «toT, V7hi7 
^ U -t ;v© U — * tfttf JI & S 4; V^ ^ ^Sttfp 
©J^ixff 5. 
[0 15 6] HJS^!I4 

*^©S4©HiS^l{C4bMt5SRAM©^^ U 

s. 

[0157] 033 J± N *^BJ©^ 4 ©3taB«C*lt « 

(a) i: (b) tt, S3 3©E-E^4:F-F^{Cf&3 

[0 1 5 8] 03 3 4:03 4 (a) , -(b) 
T, -»©^#h^>^^^a:, ^14:«2©^^-> 

IJ3VHS4 fi. 4 7 t" J- h*SK»**i A ^ 1 
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©^jeft^'J^VHU 6©3M*gB#4 6mCft^l 
*£4 6 c££U,T-JIM;**l.£ Kl^f >ffl*4 6 a&J;tf 
V-^««4 6bfc, ^2CD^S->';3>M4 7fflf 
#^#4 7mtCff*J&£ftfc7-hfc&i>gB7}4 7 ci:£ 
WLT^£„ flfe;S©ftif h^>^*«\ S2©#i£Il 
•>')3>K4 7CD^«gB^-4 7mC^t^;i'i«4 7 c 
^^•C-ffM^ixfeKU-f >M^4 7 aiiJ;VV-*fi 
S47bfc, ?61ffi^S->'i3>S4 6©i£tf;35?}4 
6m£ftjj$£ftfcy-h£fcSSI57>4 6ct^flW 

{fe#<0ft«h7>s>;**tt5i?h A-r- hS©i5lSI 

i^*©g-3^*;u§i^4 6 c i: 4 7 c tSSKflfe 

[0 15 9] IBlO^ISftS'Ua VM4 6 ©Kb 

-f>^4 6att, □>»^h*-;i/4 6d§atT- 

ttttSilTOS. St, ^2©^JI^U3>M4 7© 
KU-f >mt$.4 7 al±, h*-;i/4 7 d^iiD 

-f) t»«*nt^i. 

[0 16 0] ft*> i3 4IC*V^lt K7-fnh7> 
v'^ ^ -^T-^ -fe^ h 5 >i?^ ^ «e if©l3«li#B& UTS 

**©fitBKK-^Tl±, 02 5 (a) K^Lfc#tf££ffl 

[0 16 1] 03 3i:03 4^C;T;■r-*r©^^ 
7>i;;*.*©§^g;S^£^co<,^T03 4 (a) , (b) fc 

[0 1 62] 135 (a) ~i3 9 (a) £0 3 5 
(b) -S3 9 (b) fcfc, *^^©^4©|y6^J{c4b'ft 
£ S R A M© /■ * U -b $ ft -5 ft?§f h v > i> 

^^©«Jft*»*xSHt^+H3 4 (a) i: (b) t 

[0 16 3] £1*0 3 5 (a) £ (b) £#af!UT. 3 
ffifc^trTJf 2 0 a©a@±®CS£^M5 6 a 
n-5o C©jeSS5 6at^SS)Si3«tt5^>y^>^lC 
<t 5rj>^i7 h*-;u4 6 dtfM^HS. c©n>£ 
^h*-;M6d4>e,tt 1 -^©K7-1';U7>^^ 

©y-h»s (Hm*f) ©-SBaatfgm-ra. 

[0 1 6 4] 03 6 (a) t (b) fc*JHU"C* ttWR 
5 6 afflSIilt^ 1 (D^feSi/ ') 3 >I4 6 tfM 
SftS. :<0il(0^ l J3>I4 6tt > n>** 
h*— ;l/4 6d£ilbT— #©K-5-f Mt>-5>s?;**© 

•y-hs® (B9«r) t^M-rso £©&, ii®# 

gl->'j3>14 6l:5 0 0~7 0 0-CT- 1~2 48^ 
6 ©<7W £ft£. ^©&. Sgl©^!! 

> 3 >k 4 6 &^mmf&& «t v*- v f- > y n «t t> 



a-> U ^ >K 4 6 ^^^--Vy bfc:^lCtT>&-pT <fc 

[0 1 6 5] 03 7 (a) i: (b) ft#JHLT, SI© 
*e«'>'J3>«4 6©«®±5^ai-SctdC'>aiy\ 
£ffl£ii&l§JBI5 6b#Jfcj£$ft5. ;©M5 6a, 
5 6b<fc5&Si&*ll8i5 6K?J|§?Jig:fc<fcU t ^y? c >* r 
Jc«fc»j3>*^ h*-;i/4 7d#ff£fi£;*ft5. C©^> 
^■57 h*-;i>4 7 d*>S>«u M©b'7-f>U7>^X 

[0 1 6 6] 03 8 (a) i: (b) ft#JHLT» ««flt 
5 6 <D%m±W£% 2 ©#ISA«> 'J 3 >I4 7 ***** 

-hmm (m^r) tmmi-Zo c©&, 12©^ 

S->';3>K4 7H5 0 0~7 0 O'CT- 1~2 4B#Hfl 
g©T-— ;WW&t>H, S2©^S->'J3>i4 7 
©^W >A s i5£M?-&f>nS. ^©&, 12®^-/ 
'J3>®|4 7# s ¥SSS£*J«tW t ^f ^V^ti^^i? 
-^>Wtl5. ±13©r--;K±, S&2©f-iS£ 
B ^>'j3>l4 7S:/^-->'/LfeIt:tT^Tfei 

[0167] 039 (a) t (b) Sr#.«UT, 12© 

±£7* f h 5 1 gtWffcZHZ. Z.<Dy* Y V 

£!K h-A-y-MUfeJ^h v7y-H©-»©t 
?t h ^ >i?^^© y— ^/ K u -f Vffl^^PlBttCffJfS? 

4 7 c£&A/t- KV-f >flR«4 7 a*5«fclf V— *fSS£4 
7bi> ?-^^-;um^4 6 cSft/^T- YV-i >mW,4 6 
a*5«fc^y-^SR^4 6 btifiltmZtiZo C©^, 7 
* M/-^ h 5 1 g*s^*iiSCii:CJ:oT03 4C 

mt&m v ? > 5^x^ i t> * s-^©ft?§ h?>y^ 

[0 1 6 8] #i£Mfll©A?S h7>S>**©«/7Stt, - 
^©ftith^^^^O-^hA-y-M, ffe^A* 

5, it — ^©^^^©^^fWatffflSK: 
ffe*©h5>^^©y-hmsis#^b-r^5. c:© 

fc#>, 04 3 (b) {c^-r-«©ft^h^>^^^©^ 
h V TV- hS* t < K Af - hS©^E£(CH: 

[0 16 9] -^©MiSf h7>VZ*(D : ?-**Jl' 
fH«4 6 c, 4 7 c#sot:*f[SiU -^^ffe^©^- 

^•«s^:fes«lfi£i&*u•rv^s. z<Dtz&>, 025 

(b) iC^-rgi l©Hffi09©««iCJt«£LTSl kI2 
©^i/')D>14 6 > 4 7©£gf SfflSEtfloT- 
i^. cne>©CilctD, -^©ft^h^V^^^©^ 
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[0170] $Ltz*mmma>&ftV7>vx9<Dm&L-z 

S««fc*-+JMHH*4 6 c £ 4 7 c i:#0jEiE;*:h.T^ 

;uft:fc<fcVi^*;i/^tt^#g|5#4 6 mi: 4 7 m©t§k: 
-eft®*, vx^oDSfcL^-fiaJc 
i0»l©#iiSS->'J3»K4 6iC^LT»2©^^ 
i/'j3>14 7#-fftfcfcUTfc, SmSB#-4 6roi;4 
7m©1i}C<J:>)^$ft2)^^^;Vffil^4 6 47c 

©^v^ft&.fctf^v^g^isasgfc.s z t 
<fcoT, Bfa©tttt**-f SAW h 7>^^§g 

[0171] -ttt**e«5' 'J 3 >K*tt* 
IMS' U 3 >M©T®i:±ffi-T:-{±T@©(i5a s ±E£ 
Jt^TfiHfcfc*. T«fcfc>*» 03 4 (a) £#B5b 
■C, — <I££S§ 2 ©f^Hi' U 3 >Jg 4 7 ©TBS 4 7 c a 
(±±®4 7 cblCit^Tffl®t&S. Z<Dtz&>, 03 4 

(a) fcjjV*-Jl« KA>f— hS©«t-5t^i(lgi6i''j3>JK 

4 70TM4 7 c a&m^^^^mmt uxm^z h 

So 

[0 17 2] ^CT% *#PJ§©»§3*«fctffg4©fli[§0!) 
T-BU *hAy-h^N7>*;**©i£i££±(:f3fc 
«K C© ^>S>**©^>*;i4S^4 7 ctfffMSft 
3±J|CD$ftB»' 'J 3 >I4 7 ©jg|JP£/P < 
JW*WCttx Tfffl^I->'l3>li4 6©BI##1 5 
0 0 AT-fc^©tC«L/t, ±iO^S-> i ;3>I4 7 
©Kftt20 0 0AT-feS. ±H0>HSA^U3>K4 
7©Mff£JS< Lfc^iiCfclK f^«4 7ci 
^l&-ram ; ?i) i T/iSa4 7 c a©GD£bK«fcD§tt5^ 

§<*/j^<fc5. ffig©u§£gi*sm?© 
sn^se^x m^©^i&a©®T*)«i$ij^ix5. 

[0 1 7 3] H?ig0l5 

#3Pjl©!g5©|gMWC:fcl*5SRAM©.p<^ 'J 

[0 17 4] 04OfcJu 04 3 (b) C^-Tftioj h5> 

->-**©#isEa>e>y- hmmzn&i,X7jk?®.a&¥mm 

04O£#J£?UT, S£*^»T-Btr«« ("T^ 

EttlRttl 4 3 bV2*?~2m.W.2tiX^tz. 
[0175]B41tt, *^©^5©HM09tCi3Jt5 

mm^n^^Tn-r^-mmx-nh. 04 i&#hslt. 



U Hr;u«!)«J*) Cmt-StV c 143atf 

i*r-3E«-r*jL^aua$*ft^5. c©fz», v c 
cE&isws 1 4 3 a*«jsia-eHtr«ac*v%T 1 

SRAMw^^ey-b^^^^nsA^h^v^^© 

[0 17 6] *S0S«CJ3l.^-Ctt» /^'J-b^S 

m&t 5-M©Ai*r h7> * CDJR;S# h y h 
mi> V < fcttf h A7- hS©*)©tovi-tiftB^ Ufctf, 

h a 7- h s©#tf£© * © £ tmrn t s c t &x 9 

[0 17 7] &4b\ ±I3©SSls »2, Sg3, »4iJ<t 
[0 17 8] ±I3©SjSlv §B2, !g3 % SB4 3SJ;V)B5 

©*is«i*e^* act $j£&fttBfbft&it& 
Lfzs. smmmiticttifo-sim* s r am©/ * y -t;ns 

[0 17 9] 

m<DWW,&$:Mz..tztzisb, WtiWS.fm^Y^ysT't 
©m^lESJtg^^^xSC:fcA s T-tS. Ltzti^X. IB 

^ y-ir^©a^^:§<T-^5fc», sstfcttaiiMpft 

UST-^v ^oiS^^btCjgLtSRAMW/^'J-tr^ 
[0 18 0] ^fcs »li:«2ffly-HMW!l€Hb*f 

nxmm*£?Lxmmm*iitik*$ < -rss^t: it« u 

T, ^-b*6^±^T©^KS5fflRtt'#CJ:S^^-- 
[0 18 1] If*«2{ci3iK©*»(*I3Jt^Mtc*^-r 

^'i^<-r^z.LtfS5mitiLt>, nmmitiz&^tzs 

[0 18 2]**:, h-v^y-hM©-^©a^h^> 
rf- \ S©ft<5 h 9 > ^ £ gSCff 5 C i: AST- 1 
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